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mfnutoon 

ilfe-:*f©0£i&&Ji©&* £jft£©SgSI£l¥iTT*f|p] i0 

[f891©i¥»llfclffl] 
[OOOl] 

BaLh©W«»IH *5W§tt*«5SUl'--fcHU # 
fc«*ft8MM^K J: D«jfilBBfflllB»fWffa*3n 
SttBSCU I^-KJIT £&©•?<&£. 

[0002] 

[«*©&«] ^-^taeickofeaan, 

-© 1 -DWft®¥3- 2 7 3 8 0 0*4NIK«*3*tT 
V»*. E(T. CCMWttUW-*«E3MltbTH«ffl^ 

[0 0 0 3] B 1 914. flE*eD«aaU W-©»f£*« 
«tt£^#ftMMMT&«. SfcB2 0tt. 01 9© 
B-Bj|l;:»5«B&»rB0T*5. 019*5^02 0 
£#HbT, ttfcflMMBCU P-tt, @£S?&#1 2 0 
t, *J»SBS# 1 4 0 £, » 1 5 0 t&GLT^ 

[0 0 0 4] @£8&S#1 2 OB, -fe73??£«10 
3£, IS&$AJ§105a, 105b, 10 7a, 10 
7bt. ««SCvy*5»M 09a, 10 9bi£^L 
TV»*. ir^S 0 3©-^rfflfi5©Sffi±fctt 

B}£«/£«1 0 2 a, 102b*5, Sfc-te53-y?«« 
10 3©te2r«ffl5©£ffi±KttB£8&)il0 7a, 1 
0 7b#fr*JMt3nTV>«. £fc-fe93?2S«10 
3 ©<P*#lfifctt2:3©jrH3l 10 3a, 103 b## 
f££ttTV>S. £©®a?U0 3a, 10 3b©£4J;: 

1111^^1098, i o sbimmiznx so 
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[0 0 0 5] *»5£vy*;> h 1 0 9 a (109 b) 
«, 02 1 »C*-r«fc5lC3-f;H lla (111b) 
£, 37113a (113 b) fc«rUT&>*. £©3 
■i)Vl lla (111b) IJ371 13a (113b) 
©*©£©« Bfc, fc£A«flD£*»4&T*HSn& 

[0 0 0 6] RJI&gBSft 1 4 0 tt. UUM-12 lat, 
ffi3£SBl 2 1 b t, ##8Si 2lct, IfflHftAJIl 3 
3 a, 13 3bt, 56^881 3 5 a, 13 5biS^ 
eJllM-1 2 1 ati, ■€-©Wffl«f»*ffl©ffi$ffl 1 
2 1 b£fl-£LT##fiSl 2 1 c fc-*»fciS£ShT 
a&^®pj«i)tl 2 1 atffi^SSl 2 1 btM 
S?12 1cttt. ^U3>J;D*oTVi5. HftJtl 2 
1 a ttifffrW 12 2a t&tf-gg 122b i#&fc-5. pJ 
KM" 1 2 1 a ©gffi*5<ktf##8& 12 1c ©£®±, g 

M±»c«, -> u 3 ymvcM i 2 3 dJjg^anrvja. z. 

<D'y>)=l>mitmi 23i?DA (Cr) 11 25i£ 
rfrfcUT. BlltlM-1 2 1 a©^H5*®±ICtt-^©pJSi 
13 3a. 133 b tlTHS. SfcnTSl 

1 2 1 a©*JfegB#i£t;:tt, -*f©«§BBl 3 5a. 
1 3 5 bj&tJ&jfcStlT^*. 

[0 0 0 7] B£8BSft 1 2 0 <h Rj»8Baft 1 4 0 t 
H, HffiftjSiSt "J»j»^Ui 13 3a. 133 b£*t» 

■5. 

[0 0 0 8] ffi*©«»SCy W-©»fPfc"3^T 

«HT*. 02O£#I5LT, *fl!8STW7 h 1 
0 9 a©3-f ;H 1 1 alcBS5*EE*tBJJJD3tl^. Cft 
fc,fcO, m®fr*if*v hi 0 9 a fcE«***3-BU 

2 1 a©tan-ffil 2 2 attffi^ffil 2 1 b£2 
Atl/TM*ry*5' h 1 0 9 afiKSA/TgttT 
«. COXttlC J: OTOMftAJI 1 3 3 a 1 
0 5a, 1 0 5bKfiS»U SfBja&&Bl 0-5afcl 

0 5bt©W*tBB^$tlS. 

[0 0 0 9] ±gHifiSJBE©BlttlS»ftJt, "ISifrl 2 

1 attte£6B 1 2 1 b©«Cft«7caTa*C«IUW 
BfcffijSJl 1 0 5 a i: 1 0 5 b fconKMttilt. $ 
ititST^^? M o 9 b©=i<f JM l l bfcitfi&H 
ESrEPiD-rSdttZj;»3'5iait 1 2 1 a©Sfr8Sl 2 2 
bfeJJEfcH«©»flsftf?&3. 

[00 10] 

[56M«»»ftL«fc5tr<5RS] «±©J:3fca*©* 

[ooii] b*»b*«t6, ttkcmnttu u-*eut. 

fctAtfB^ffi^Sl 0 5atl 0 5bt©igsiBfS$ 
a-f/H 1 1 afcitSSSfiESffUDb^lt 
*X«^S*Vi. S&jt8g®BE©Wln&»rOi:ir»iK-l 2 
1 attSttlC«»TSfc». S^S^ll 0 5 at 1 0 

5 b &©non«KS«iH»d-a-«ic«d[«ttE«mD 



-534- 



(3) 

3 

[0012] z.o£.5\z. mmomm^) w-ra. m 
©j&fc&jfsix&K 

[0 0 13] #&W4. ±SOJ:'5&Kji^^-rs 

£&s?©&^ee&&^©ti«:S;'j i^-shaw*:: 

[0 0 14] 

[sss#»-r^fc*©#g] uw- 

St. »Rfc5t#W&nfc««5ffl3-f;Pt. £«©£ 
«WfeSV»fc«nTB«aftfc-#©Hft*WUii:, « 
S©*«® £ 9f^©^St SHTT»flrr S&StmJl * 

&&!©&* £^©ffi«£ISTT^|6lf S«t5 CfiStt 

$}«H±tE®$nfc-»©Bi»g^ti&ii^, «a a? 
nfc± o pt»&£ji©-# t @£JMn©-# 

L/, AOBlS)g^S©ffi^i:@^»^S©^i:^»M 
*n5S«©i^®©^«fcW»M- & « t> o TS« 

[0 0 15] 

«»«)«aUl'-t*l»Ttt. S«*«fHf 30 

jBU !HifcJ:Dfei;*««tt±B«!>mt#fcJ:D»j« 

[0 0 16] COttftllBtt. -*©@3£«ASi:Bia 
«AJI£fc£tM©BI&fl!£, ffi*©H^^l£oI» 

fctk«i/T*i;.&*gi*tt. i o®im 
i ti»ift»/a«ra©^*«#«tttwi©H««jsua t *m 

as. c©fc«>, l OHMTClMmtefesmitjft 
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s tztb \z.mtssm 3 -r /he«e« hjjot a&gatfc < , 

[00 1 7] 

[*Jtffi «T, *5BW©-^«tc:mt*«B5tv-f 

[0018] gift, *%w<D~mmM\z&vz>mm: 
•?4 9 ay ]/-<omi8.*®,i6mz7fitftm®m&v$> 

*. S&02I4, 01©A-ASfc»5«ll&l9rBB-e» 

«. 01 t0 2£#jii/t, «ascT'fjrnu]/-tt, 

@^6SS#2 0£, Pj»g8»ft4 0 t, X^— 9-5 Oi 

[0 0 19] B£«3ft:2 0l4. *A»51£, 7x5 
-f h3t«3t, BJ£«J&B5a, 5 b, 7 a, 7b£, 
3-f a, 9b£«r£A/TV>*. 7x5-fhStR30) 
-#««©«ffl±fcttH£»£Jl5 a. 5b#, Sfctt 
#SSfi8©*®±fcf4B£SS&Jl7 a. 7 b £■ 
*XTH*. £©B5a&&B5a, 5b£7a, 7bt© 

»* ra&Bt «. **ub& i ■»? x 5-f h«s 3 fcft# 

tt&ftTH*. 1 £B£&j£1 5 a, 5 b £© 

WfcJ43-f*9aj9», *^«51tBA»AJi7a, 7 
bt©WK:tt3-f;V9b*t#>«r7x9-f h£«3fd$l3 
0 ^->«*»tlT»J*StlTVi-5. 
[0 0 2 03 W»8SS«:4 014. pISiK-2 1 a fc. ffijfc 
SB2 1bi, tMTO2 1c&. /^-7P'f»fg2 9 
t, ^--?tK 7.^—9-83 la, 3 1 bt, TOHfatt 
S3 3 a, 3 3 bt&^A/TTHS. nJSjtf-2 1 a«, * 
©«H«t»*fc*V»T«*»2 1 b*ft&LTW#m 1 

c t-#»teig^snrv»*. inftM-2 1 &oim±m 

(Cf4, ->U3>Hti2 3aWDA (Cr) g25£ 

s^slta— 7n-r»*ji2 95WBritanr^*. r 

©^-70^8112 9CgIJb?*ot, WSlM-2 1 
a ©PI««fce#*lI»S^H 3 3a, 33b *tjg&3 
tlTViS. *&«»*«82 1 c©*S*±Cfigffi^fflfc»4 

-> ij 3 >8fl:S 2 3a, 23b *»JgJ«StlTV^. 
->U3>KftS2 3 a©^M±T?fcoT##g52 1 c© 
M^gEtCtt, ^UAS2 5S^«EbT/'?-VD'fX'<- 
*!3 1a, 3 1b*^$nTV>S. 
[0 0 2 1] C©@«ffl5Sft2 0 tmm»&*4 0 £ 
tt, X^— y-5 O&^-ftLT. H«as^l5a, 5b£ 
WliS^l 3 3a £*t. S&Hfc&jSJl 7 a, 7 b t H 
3 3b t«»#*«lW* *3fcE«Sn*. * 
fc. ^©fiBtclBUT, *A«51f4, nIiiM-2 1 at 

[0 0 2 2] ftfe, 01 »C*V>Tf4, SiOT©«t±, "SI 
KSSS*4 0 &^SjM<ES-»T^UT»S. 
[0 0 2 33 *fc, 01 fc*ttS*A«5 1 ©Jfe«8 (S 
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£&LTt>*^«ffil afc»»L*«fc<, *JS&fr2 1 a 
[0 0 2 4] «att^^DUl/-Oft«©»Jl 

&£XSIIl£^T*P&KiSHT&Sc H4£#ifBLT, 

H03/U3>«fc|l ltfCVD (Chemi c a 1 
Vapour Deposition) fel£<£ 0 1 /im 
©jp*-c*«sn*. Z(D'&. ®fem&tfc%& (A 
u) B*tEB (E 1 ec t r onBeam) MMmzZ 
D 1 Mm©JP*Ti*«S*V5. 
[0 0 2 5] msZ&mhX, 4M4(D&W±K1Z7* 

b WTs b 4 i #a#snfc«. t\9--y9imi*to 

a, 5 b, 7 a> 7b3W»lSSn*. 
[0 0 2 6] 06^#flaLT, ^S/>^tt*fcttlttl 
JOXSK^D, 7x7>f hS*3fcn^;i^»ffl;&<ktf 

CDjflrtT&oT, @£MI5a. 5bt7a> 7bt 
©**IBttflKfctAtt*TU!>A*3/Wh (Sm- 
Co) *JcXrai3MlSf#tf6na. 
[0 0 2 7] 07£#JiaLT, 7xM h«R3£*X 

1£@£}&£UI5 a, 5b^Offifc«n-f;V9 a#. 



[0 0 2 8] H 8 -HI 514, 
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[0 0 2 9] H9£#JiLT, g®<PvU n >&{fc! 2 

[0 0 3 0] HlOft^JRUT, n*-~>>fZtl1ti' 
U3>8fcS2 3b^YX^tLT>''j3> (SOS 

a? [0 0 3 1] HI 1$:#ILT, vUn>Sfi2 l*ffi 
±©yU3>Rft;H2 3atC, 7* MJ Vifyy* *± 

[0 0 3 2] H12£#HLT, yUn>i«2 1(0S 

^B2 8#»J«S*U Jl<D/V-TD-rJB2 7fc2 8fcfc: 
±D/V-vn^J«fto*JB3 0*«W#2 5 0-400 

[0 0 3 3] 



s a 
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: 1 50 
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FeS04 • 7H 2 O 


: 1 0-2 0 


g/1 
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g/1 
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g/1 
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[0 0 3 4] fciS, if DAB 2 5 ttS'l) 3 >B6fcJi 2 3 
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[0 0 3 5] 01 3£#HLT, /^-TD-f JPIB&«>o£ 
JI3 0_hfC<>IIMaj£tfcS& (Au) »*t*2§K»fcJ: 
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a, 3 3b«$W. ^com> «S&:i§&fc*S: 
&fi7R=2 6 : 9 : 6 5 ©^SJt^X y > h OH>T 

[0 0 3 6] 014£#B8LT> £©Xy^>^J;:<fc 

W-YP^f^tl3 1a, 3 1 bttftJ&tfSn 
£o £ O*. v U 3 >SR 2 1 ©*«WffifcBf£S©X 

U 3 2 1 0SWfc*Wr ft, ~> U 3 >Rfl:JB 2 

[0 0 3 7] B15£#fl8LT. il<DXy?>irfc± 
'>U3>«R2 1*6Rnftfr2 1at«S*2 1b 

[0 0 3 8] Cfl!)J:5fc*«Wfl>-jail«|K*tf*«at. 

[0039] ±eoj:5ic^ssnfcHje«s*2 o ^ 

[0 0 4 0] ftfe *«W©-*««JC*tfS«att , T 
-f jr n U l/-O£SftSCD«^fttC^^TaTI0R9rr 

[0 0 4 1] 01£02£#)$LT, /WD^ftfi 
2 9©HI*tt««lR3IA©HflU:0 2 5 0M00/zm 

«H*6«J»fr2 1 a©«WttO. 15-0. 2 5mm, 
g£Lo ftO. 5-1. 5mm, J?^T«20-30/i 

(D^y^Li S1 5 0-200/imT*D, /t*-7D 
-fKfl29<!:Ma51^t*^L 2 IJ10-3 

o araTis. 

[0042] *%w<D-mmmz%»z>mm&v 
i _ i i 



[0 0 4 3] 016 (a) ft, *««©-«Kflk:*lt 

>ZZ*~f1&W$}te®n®'V$>Zo ££016 (b) 
ft, *«W©-SOtlf|lc*tfa««SCv-f*DUI/-© 

70 [0 0 4 4] P„ :*^«51ftfiS©/X-5 7>X 
Pc :*XB51t/t-'7n>fK»B2 9Hlfl!)*^!y^ r 

Pp : Tk^lfrHl t/^7D^i»B2 9HHDWI/V- 
^7>X 

Pf . : B*fe«©^-TD>f8R«Ji2 9|*3«to/V-* 
7>X 

Pf b :H**«©/^vn-f R»Ji2 9rt«©^--5 
7>X 

P.. :0*£ffi<2*¥y:M~^7>X 
^ Pi . :0*£ffl<Z>»n/1-S7>X 
Pg b :H**«©*^y^-57>X 
Pr b :0*£fll©®tt/X-i=7>X 
Pi . : H«l 1 £«©7x7'f h3-#3ftt«0>/\-*7 
>X 

P, b : Ht**l©7x^ h3-^3rt«0!>/X-57 
>X 

<J>. :H*£ffl!l©/t-TD-f!»«S2 9rt«<Z)K« 
<J>b : B+#«©/ , <-'TD-<f ft»JB 2 9 ft!S<Z«# 
. :Bte*® 

b : H't , £fl® : ¥*y:rtBtfC 

Of b : s^^fij^iinm* 

016 (b) fc*f*»afc»5*»HKfc*B-*£/t 

a7>x^Pb tr*t, p. tPb «HTcosrc^t) 

[0 04 5] 

* Bki] 

i _ 



l i 

— +-— + 



Pm Pg + Pf 



[0046] 



* X [»2] 
+J- + - 1 



1 



Pb Ppb Pfb + Pgb Pyb Pm Pg + Pf 



[0 0 4 7] *&*-A086»fcH«l, V=IR±?K 
[0 0 4 8] ECR Bl 7 fcjRfJrt 
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3 3 a#B)l&AJl5 a, 5 bftHj«UTV>*««fc* 
SitetfS. 21C0«^ P P , =Pp b > P, * =P 

, b * Pg a >P, b , Pf. >Pf b £ftD* <& <2> 

a* dp. >Pb tfc*. cnt±e<3>(os:<fco^9iA 

left 5 aaSKO^^BJ B lc» 3«Ma»fc Jfc* LT 
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[0049] 
[S3] 

F = i V' S - *? 
2 jk 2 • U S 

[0 0 5 0] B. 

S :¥*y7mm 

f. >f> tit*, cnictti, 3-r;v9 

a. 9b©sm£»roT*>, bJ»)8j&@3 3 attB£& 
£i5a. 5 b£B^S^£#fcn£. *&C©« 

s©gL£*mt*. f. -Fb - (ffi£«©gfi;n«7G 

[0 0 5 1] aE«8ffl©*^B£51©jgfi&#£ 

ttffi£&©Mi;n^#K«fcDx©tt31'v£«»UT. 
«£l5a, 5b©BD*tUBSc^ns. 3SfcrK» 

Tl£M7a, 7 bffi!K&A/e£&TS. £©£*, 
VmkjjMi 3 3a £B£8£g 5 a, 5 b £©&»**& 
tfBliitSn. BJiSft^Cl 3 3 b*i@SS^e 7 a, 7 b 
ICfcfttLT. Mi$^Ii7a, 7 b*SB9(SSn-5. 
[0 0 5 2] C<Dm&. Pp . =P P b . P, . =P 
, b . Pi . <P« b . Pi . <Pib £&D, ®, ® 
SiOP. <Pb £&-5«. Ifeiibt, @5S<kD©3l* 
F. <Fb ©. ©5£«fcD. H^T©ilS5«flE©HI 

JOAWctlTfc. WMftAMS 3 btfH£ftjM7 a. 

7bm&ra^f5«s8*Wwn5. c©«^©SE^a 

tt. Fb -F, - (te£6B©StUn«7C*) -t?»5. 
[0 0 5 3] H©«fc3fc, *^©-*JgWfc*tt.5m 

AMM3 3 afcl<B3 3 b*«Bjefi^i5 a, 5 b 
fcl<li7a, 7biatKJ&Rffiifc^fc&tt, =K;v 
©eSSS£E©HJJPS»f o T <fe § S«j$Wfc-€-©«SI*t# 

[0 0 5 4] ftii. ±|B©Slifi«»lfc*UTtt20©3-f 
)V 9 a . 9 b Afc^^T-l' ? D U W-fc^Tgi 

02£#HUT. 3^;P9a©*Ml&«^, H£8 
£B5a, 5b*BjiiS5^13 3alCJ:Oa^a8fr 
SKtt. 3-f;i/9alcK5l«BESBWnU £fcH5a&& 
I7a, 7b&*j»8£!3 3blc<kDI8&#J8£-rs 
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3-f^9 alCR|gmBESBlJlO-r*J:ptca^-rtl 
[00 5 5] 

mmv>®m *»w©s«S'ji/-ic*^T»i. s« 

£. SfcSfi©0f«©fi:@lctt*^fiaHJa^^ES3ti 
C©S«tP]fi)tt*AK5ie«ttJ;r)»J« 

[0M©flS*^l8W] 

[s i ] *%mo-9imm\zi!>ttz>nw£-?-i v n u v 

[02] 01©A-A«(t»5S[BS»f®0-C*-5. 
[0 3] ik%BKZ&tt*Mte0m&*'mtfi}lZm 
-r£ffl0T&£. 

a? [04] *^©-»&wc:fctt£m«£v^nuv 
-omfemmfrnmmumam 1 ig£*T«»&®fiS0 

[0 5 ] *&w<D-mtemz%ft%mmx,-?'i * n y 
-©Bj£SBS#©Sj§#a:©jg 2 zaes-nm King 

[0 6 ] *%w<D-&mmzmzmwiis;-?'( tuvu 
-©s^fiBS*©fiit^s©m 3 ies^-r«msirffi0 

[0 7 ] *^M©-HJ£Wfc*vt-5mfiBa-7-f ? a U I- 
30 -©@^a?S#:©SJg^S©®4I>S£*-r«l«S»fffl0 

[0 8 ] *%w<D-$mMizisvtzmm£-?'( ^nuv 
-©wi6ass#©S)i^s©^ 1 xm^-rimwtmm 

[0 9 ] *m\<»-%mm\zmz>mm.-?4 z n u v 

-©^»JES#©»ii^fe©» 2 Ig£*T«B&Sr®0 

[010] *»w©-^i«ic^»t5S«S;v'f^n»j 
U-© Br»gBSft©fiji^»©|| 3 Ig£*f SEBSBriS 

[011] *36W©-^JS03lc*bt SS^T-f i'D U 
©!T!&&S#©Hj§£a;©&4 XSftiRtff RMfli 

0T*s. 

[012] *58M©-*Jfi«H|lc*»t5m«iC-7-f^DU 
V-© Bli!lSB»ft©Sijg*ji©S 5 ie*^i-«iss»rs 
07?35S. 

[01 3] *%w<D-m&mmzmm&V'(!;nv 
u-©ir«i»sft©sja*ffi©» 6 ligs^-rsiKWM 

0T»£. 

S» [014] *»M©-HJSWlC*»t S««SCT-f i' D u 
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[015] *«9B©-*JSWc*»5ta«A^*nU 
0T&3o 

[016] *5Efl©-«««lc*tfS«aSCv-f j^DU 

*. 
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